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Stuhlinger: Discovery of the Van Allen Belts: Memories of an Old-timer
DISCOVERY OF THE VAN ALLEN BELTS
MEMORIES OF AN OLD-TIMER
By Ernst Stuhlinger
As we marvel about technical achievements or scientific discoveries, we are
inclined to forget that each of these creative deeds had at its very beginning, and
during die tenuous phases of its early life, one or a few human beings filled with a
dream, a hope, a will to act and to do, a tough determination, and an unfailing
perseverance. The discovery of the Van Allen Belts is a splendid example.
About sixty-five years ago, I had begun studying physics in Tuebingen at the
institute of Hans Geiger, the inventor of the Geiger counter, and a pioneer in
cosmic ray research. Eveiybody whom Professor Geiger took under his wing at
that time worked on cosmic rays. Radiation from cosmic space had been
discovered with balloon flights by Victor Hess, an Austrian physicist, in 1912. He
called them High Altitude Radiation (Hoehenstrahlung), but it would take another
decade before extensive scientific work was started on that new kind of radiation,
particularly by Robert Millikan at CalTech who coined the designation “cosmic
rays.” As early as 1921, Milllikan had written to Robert H. Goddard, trying to
persuade him to use high-altitude rockets for cosmic ray research. However,
Goddard showed no interest in joint projects.
As a young student of physics in Tuebingen, I had performed the famous oil drop
experiment with which Millikan had measured, in 1923, the charge of single
electrons. Forty years later, my son Tilman, also a physics student, did the same
experiment at Vanderbilt University.
In 1936, Professor Geiger and some of his young co-workers moved to Berlin
where we continued working on cosmic ray research. Geiger often brought us
young students copies of scientific papers on related subjects from British and
American journals. Most valued, I remember, were papers by Millikan, but there
were other very interesting papers by Sidney Chapman, Lloyd Berkner, and by
two young scientists, William Pickering and James Van Allen.
When the war brok out, scientists in most countries had to turn their activities
toward military subjects. I was sent to Peenemuende where Wemher von Braun
was developing his long-range precision rocket A-4, later called V-2. From his
early beginnings in the mid-twenties, it had always been von Braun’s goal to
develop rockets that would be capable of launching satellites into orbits around
the earth and eventually of landing on the moon and even on the planet Mars.
By 1946 von Braun and some members of his Peenemuende team, as well as the
parts and components of about seventy of their Peenemuende rockets, had arrived
in El Paso, Texas. The rockets were assembled at the nearby White Sands Proving
Ground and launched in a joint effort with members of the Army and of industry.
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Scientists were invited to put their instruments into the top compartments of the
rockets for high-altitude research. Many scientists following the invitation, and a
rich science program developed around the old A-4s in White Sands that
continued over a time span of seven years.
One of the young scientists who eagerly accepted the opportunity to fly his
instruments to high altitudes was James A. Van Allen from the Applied Physics
Laboratory at Johns Hopkins University. Serving at that time as a liaison person
between the American scientists and the rocket engineers in the von Braun team, I
was excited and happy to meet Dr. Van Allen in person, after having known his
name and some of his work for about ten years.
Some years later, in 1952, von Braun, while developing and building the Redstone
rocket for the Army in Huntsville, Alabama, came to the conclusion that a
Redstone rocket, properly modified with upper stages, would be able to launch an
artificial satellite. As Technical Director of the Army’s Guided Missile
Development Division, he was allowed to make certain feasibility studies, but he
had no permission to develop and build a satellite as an official project. But we
did make our plans for a satellite. One day, von Braun told me that we should
have a real, “honest-to-goodness” scientist on board with our little satellite
project, so that the project would not only be accepted, but even supported by the
scientists in the country. “I’m sure,” he said, “you know a scientist somewhere
who would fill the bill, possibly in the Nobel Prize class, willing to work with us
and to put some instruments on our satellite.”
I was ready with my answer: “Yes, of course, I will talk to Dr. Van Allen.” At that
time, Van Allen worked at Princeton University, enjoying a sabbatical year. I
visited him there, had a delightful dinner with him and Mrs. Van Allen, and then
described to him our plans for a satellite, emphasizing the opportunity to fly
Geiger counters onboard. Shortly before, an official American satellite project, the
Vanguard, had been started under the auspices of the Navy, and Van Allen had
begun to prepare a Geiger counter experiment for Vanguard. When I had finished
my sales talk and waited for Dr. Van Allen’s show of interest, he only said,
“Thanks for telling me all this. Keep me posted on your progress, will you?” I
was disappointed by this apparent lack of interest, but then I remembered from our
meetings at White Sands that Dr. Van Allen was a very cautious scientists, far too
careful to jump to any conclusions. So I understood his restrained response, and I
kept him posted on our progress. Von Braun informed Dr. Pickering, at that time
Director of the Jet Propulsion Laboratory, of our contact with Dr. Van Allen, and
received the latter’s full endorsement of our step.
Planning work for the satellite project continued. The Jet Propulsion Laboratory
joined forces with von Braun’s team in Huntsville, offering modified Sergeant
rockets for the upper rocket stages, a highly sensitive Microlock transmitter
instead of the less sensitive Minitrack system, a redesign of the satellite proper,
and help for Van Allen to prepare his cosmic ray counters for satellite operation.
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Prospects looked good for a satellite launch in 1956, but Washington did not allow
General Medaris, commander of the Army Ballistic Missile Agency in Huntsville,
to proceed with a real project, even though the official American satellite project,
Vanguard, had met with severe technical problems.
Only after the successful launch of the Russian satellite Sputnik, a second Russian
satellite with the dog Laika, and another failure of Vanguard did the HuntsvilleJPL team finally receive permission to launch. Fortunately, a purely military
project during the previous year had helped pave the way for the eventual success
of our satellite project. This was the re-entry testing of the heat protection system
of a Jupiter warhead with a modified Redstone rocket that used two of JPL’s solid
propellant upper stages—three of which were to be used on the satellite rocket. It
was then that we were confident that our satellite could achieve earth orbit.
Before I continue, let me tell you a story that happened thirteen years before our
satellite launch. While I was working at Peenemuende during the later war years,
I still kept loose contact with Professor Geiger. Very sadly, he was stricken with a
devastating form of arthritis. In the fall of 1944, I visited him in a hospital in
bomb-shattered Berlin. As he was lying, almost immobilized, in his sickbed, he
asked me what I was presently doing. I said, “we are working on a long-range
precision rocket which, we hope, will be able one day to fly to the moon.” “How
can you believe that?” he replied. “Rockets are so erratic, nobody knows where
they may be turning in their flight.” “They will have a guidance system,” I said,
“and it is one of my tasks to help develop this.” At these words, his face lit up, he
raised his head and shoulders and talked as lively as he had always talked years
ago. “Really? And do you think you could put a cosmic ray counter on board/ And
transmit the pulse signals to the ground” And really measure the cosmic ray
intensity at high altitudes, far above the atmosphere?” “Absolutely,” I said, “and
we will certainly not send any of our rockets into space without some scientific
instruments onboard!” At these words, a happy smile spread over Professor
Geiger’s face, and he said, “That would be wonderful. That would really be
wonderful!” But then, his energy was exhausted; he sank back into his pillows,
without saying another word. Not long after that, his life came to its end.
Later, in 1952, when von Braun asked me to find a “real, honest-to-goodness
scientists” for our satellite project, and I had recommended James Van Allen, J
remembered that visit with Hans Geiger as he lay on his deathbed.
And so, six years after von Braun had expressed his idea of a Redstone-launched
satellite, the day arrived when Explorer I, as it was now called, reached its orbit It
stayed there for 12 years, faithfully sending the signals of Dr. Van Allen’s Geiger
counters to earth and providing the basis for one of the finest discoveries of the
space age, the earth-circling Van Allen Radiation Belts.
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